2020/01/ 
27 


Abdominal Trauma and 
trauma in 


UNIVERSITY OF 
K AZU LU-NAIA 


Diagnosis and Management 
Concepts 


Dr TC Hardcastle, Trauma 


Focus on the Abdomen 


Unstable patient: 
Part of PRIMARY SURVEY 
STOP BLEEDING 
STOP 
CONTAMINATION 


Stable patient: 
Does the patient have abdominal 
injury? 


* For the unstable patient: focus on the 
abdomen is part of primary survey. Must stop 
the bleeding and contamination (damage 


control surgery). 


* For the Stable Patient: does this patient have 
an intra-abdominal injury or is this patient jus 
showing signs of chest and pelvic injury and 


not abdominal injury? 


aent of the Abdomen 
the abdomen clinically the patient must | 
vel of consciousness | (GCS > 12/15) 
e abdomen: distending | | 

ds: absence rather than presence 


EN  — — 
only for rebound! || A jg NT E 

ark with radio- opaque I marker 
n and PV in females | it 


- It's important to evaluate the abdomen 
clinically if the patient is evaluable(to be 
evaluated). - the patient must have a GCS 
of at least 12/15 for me to evaluate the 
abdomen. 

- Lookat the subtle clues such as the shape 
of the abdomen [] (a distending abdomen 
is far more concerning than a distended or 
corpulent abdomen) 


- Absence of bowel sounds suggests an 
illeus, which would be in keeping with a 


bowel injury. (Look for absence rather than 
the presence) 

Most laparotomy patients will still have 
peristalsis taking place while operating so 
the absence of bowel sounds is far more 


important than the presence of them 


- Tenderness or peritonism requires a patient 


who is evaluable. Only use the percussion 


in the umbilicus when testing for 
rebound. The classic right iliac fossa press 


and release test, should be completely 
abandoned. It has very high false positive 
findings and you will end up unnecessarily 
operating on a lot of patients. 

- Wounds: If a patient has penetrating trauma 
to the chest or abdomen, It is important to 
mark the wounds anteriorly and posteriorly 
with radio opaque markers. A good 
suggestion is to use a paperclip, keeping it ir 
its normal form for anterior wounds and 
bending it into a little triangle for posterior 
wounds and taping these on with a piece of 
micropore tape, then one can get an 
indication of wound tracts. 


- PR & PV Exams: Don't forget that a rectal 


Pictures: 


At the top left you see bullet wounds; Bottom lef 
is a bullet wound; Top right is blunt trauma fro 
direct tyre pressure over abdomen, or (bottom 
right) from the seat belt. The importance of thes 


Evaluation € 


cial Exams:. OP Gael he most important x-re 
t. If on the chest x-ray you see free air under the 


| 


* Diaphragm being demonstrated in this image 


by the left arrow on the right-hand side of the 


patient. 


* The smaller arrow indicating the free air 


under the left diaphragm. If one sees this, this 


Special Exams 


* The most important x-ray that you can do is a 
chest. If on the chest x-ray you see free air 


under the diaphragm. 


* Diaphragm being demonstrated in this image 
by the left arrow on the right-hand side of the 


patient. 


* The smaller arrow indicating the free air 
under the left diaphragm. If one sees this, this 


is an absolute indication for a laparotomy. 


* There are exceptions, but they're in big units 
with senior clinicians who have lots of 


experience. 
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Damage Control Surg: 
1. Ste 
2.Cor 


\ Cold: 
l Acidotic B 
Coagulopathy | » ^ 


Temporizing 
procedures 


* Damage control Surgery 
* Damage control surgery may be part of the 
management of abdominal trauma. 
* The aim of damage control surgery is to: 
* stop the bleeding, 
* control gut contamination, 
* provide some form of a temporary closure 


such as a Bogota bag (as shown in this 


image). 


e And to take the patient back for definitive 


surgery later on once all the physiological 


anomalies such as 


Penetrating Trauma 


*Common in our setting 

* More likely to injure bowel 

* Next most likely to injure liver / spleen 

*Risk is sepsis after delay to remove 
contamination of the abdominal cavity 

* Bleeding. reveals- itself early 


. Penetrating Trauma 
It is common in SA: 6096 of workload is blunt 


trauma and 40% is penetrating trauma. 

The problem with penetrating trauma is that 
it is more likely to injure the bowl and 
therefore lead to contamination and sepsis. 

PENETRATING TRAUMA : 19% MOST 
COMMON =BOWEL INJURY. 

Depending on where the patient has shot or 
stabbed, it is also likely to injure the LIVER 
AND SPLEEN Injuries are 2^” MOST 
COMMON. 

Injuries to the duodenum, the pancreas, and 
kidneys are less common, but may also 
Occur. 

The big risk, therefore, is sepsis, especially 
if there's a delay to laparotomy and 
contamination removal 


If the patient with penetrating trauma is 


strating Trauma Algori 


Mr E 


YES 


Clinical Signs: 
Acute Abdomen 


Evisceration 


Blood PO/PR 
Free air CXR 
GSW 


Fail SNOM If OK after fo 


* This is done during the Secondary survey 
phase - once the patient has had there a 
ABCDE and has passed the primary survey [] 
The question has to be asked, are they stable 
or not? (The Female Maharaj thing) 


e If the patient has achieved hemodynamic 
stability, then there's place for further 
investigations. If the patient has not achieved 
hemodynamic stability, the default operation 


is a laparotomy. 


e On the other hand, the Stable Patient should 
be examined carefully for clinical signs 


requiring laparotomy, such as 


* a clinical acute abdomen, 
* percussion tenderness on examination, 
e the evisceration of bowl (obvious one), 


e if there's blood per rectum/per oral 


(patient has vomiting with blood or there's 


e SNOM: Selective non operative managem« 
- To do this, the patient who needs to be willir 


to stay nil by mouth (ok). 
* NPO - nothing per oral. 


* May be given analgesia but should not be 
given antibiotics. And the same doctor need: 
review the patient clinically as well as get the 
observations done every four hours. If at any 
point the patient deteriorates by spiking a fev 
dropping my haemoglobin, becoming unsta 
- have failed SNOM and they require a 


laparotomy. 


* However, if after 24 hours of SNOM, the patie 
remains in a good clinical condition and the 
abdomen remains quiescent, then the patient 
may be offered food. And if after eating they 
remain soft abdomen, it is safe to discharge 
these patient 


Evisceration 


Evisceration can lead to bowel ischaemi 


Repair obvious holes 


Try to reduce bowel after adequate 
analgesia 


Cut wound bigger if needed 
Suture skin and refer for surger 


> 


- The classic history is a patient will come in 
with a plastic shopping bag on their 
abdomen. And as they drop the shopping bag 
outfalls the guts. 


- Usually a dramatic presentation(Like in the 
photograph). The problem is, if you lift that 
eviscerated bowel up, the hole through which 
it is extruding is very small. The risk therefore 
is that the bowl mesentery becomes ischemic 
and the bowl then dies off. So the way to 
manage evisceration in hospital is very 
different from the management pre-hospital. 

- The PREHOSPITAL management[] is to place 
some nonadherent wet dressings over the 
abdomen and move the patient to a hospital. 

- In hospital[] obvious hole should be closed wit 
some sutures. Doesn't really matter what 


because the patient is going to require a 


- Use adequate analgesia to reduce the bowel. 

- It may be necessary to enlarge the wound in 
the skin to be able to reduce this. 

- Once the bowel is reduced, suture the skin, 
and do not let the patient go home. They need 
to be referred for a laparotomy so as to 


exclude other injuries and to repair the bowl 


more definitively/YES 


PHEW!!! 


m en 
.. 2. Blunt Tra 


| Solid organ damage more common tl 
IAS compared to penetratin 
where bowel is most common). 


small Do BS 


Small bowel 3 typical places. NW 
o duodeno-pancreatic crush inju 


la — — NEN . : am 
More use of Special examinations 
AAA 


. Blunt Trauma 


Generally, injures the solid organs. - the liver 
and the spleen more so than the small bowel. 
The small bowel can be injured in a typical 
set of three places depending on the 
mechanism of blunt trauma 


3 IYPICAL PLACES FOR SMALL BOWEL 
INJURY 


1. For direct blunt abdominal trauma e.g., 
hit with a baseball bat or a golf club, the 
classic injury is a mid-jejunal blow out, 
usually on the anti-mesenteric side of the 
bowl. 

2. For the patient who has acceleration- 
deceleration injury, the classic injury is a 
rupture of the antimesenteric part of the 
small bowel approximately 15-20 cm distal to 
the DJ flexure or proximal to the ileocecal 
valve. 

3. The third typical small bowl injury is as a 
result of crush of the duodenum and the 
pancreas complex against the spine by the 
seat belts. There is a A. blow out of the 
lateral part of the duodenum, 2. the D2 area, 
3. as well as a contusion of the head of the 
pancreas. 


Blunt trauma Al gorii 


Acute Abdomen | 
Blood PR/PO 
| Free Air CXR 


+ Endovasculaı 


An approach to Managing a Patient with Blun! 
If the patient is stable after primary survey, 01 
more clinical investigations provided the patie 


evaluable. 


However, the patient who does not respond to 
resuscitation, when you suspect that there ma 


intra-abdominal injury you will require a lape 


The problem is there's no external wound to g 
this clue, Therefore, one uses special investig: 
as the FAST exam which is an ultrasound ex: 
diagnostic peritoneal lavage (DPL) which is us 
occasionally to determine whether or not ther 


bleeding in the abdomen. 


So, if the FAST has free fluid, you make an as 
that there is blood in the abdomen and the tre 


bleeding is stop the bleeding (laparotomy mus 


However, the patient who remain stable after 


resuscitation and evaluable can be examined : 


* For the patient who does not have an acute 
abdomen, does not have rectal bleeding or 
oral vomited blood or blood in the nasal 
gastric tube, no free air visible on the chest 
x-ray or alternatively for a supine patient, 
one can do a so-called lateral shoot through 
x-ray. Then one can embark upon a 
FAST/DPL, once again, as a screening test. 
And if this is positive for fluid, then a 


contrast CT scan should follow. 


* However, currently there is a move towards 
routinely doing a contrast CT scan, not 
necessarily screening with the fast 


ultrasound or a DPL. 


* The CT scan will then show either a solid 


organ injury, which is Botel/notibleedingzor 


* This is slightly different to the selective non 
operative management for penetrating 
trauma in that one is focusing primarily on 
bleeding or late bowel perforation. And 
therefore, these patients are often kept in 
hospital for 4-5 days because that's the point 
at which the small bowel that's been 
contused, may go full thickness necrosis and 


rupture. 


* [f the contrast CT shows a Blush then 
endovascular options may be considered. 


(Blush =endovascular options) 


* Alternatively, if the contrast CT shows 
injuries to bowl, pancreas, or free fluid 
without any solid organ injury, one must 
strongly consider the need for surgery., the 
default operation remains a laparotomy. (No 


solid organs injured but bowel = 


Special Exams: 


"ww uM. -R0 
WW -AQ0 


Blush vs.. No Blush 


EMBBS ` - on 


* Blush versus No blush: In, Blush 


contrast in used 


* Look at the top picture: There is a liver 
laceration pointed out with the little 
arrows. And there's free fluid with the 
small arrows on the left of the picture, 
suggesting a liver injury, but there's no 


bright contrast enhancement. 


* Whereas the picture on the right-hand side 
within the liver injury, there is a bright 
contrast blush that implies existing and 


ongoing bleeding and requires intervention 


either open surgery or coil embolization 


Penetrating | 
trauma more 
common 

Blunt trauma less 
common 


Hollow Visceral Injury 


Penetrating trauma certainly injures the 


bowl more commonly. 


With blunt trauma, the incidence is only 
about 1- 396 compared to up to 9096 in those 


with intra-abdominal injuries. 


Looking at the images from left to right, the 


top image shows an injury to the stomach. 


The second one is small bowel that has been 
shot through and you can see there's injury 
to the lumen of the bowl as well as the 


mesentery. 


The third picture illustrates an 


antimesenteric blunt small bowl injury. 


And the last picture on the right-hand side at 
the bottom demonstrates some colon that is 


being repaired. 


9A. Duodenum 
Tenuous blood supply 


Pancreas juice , Bile 


Duodenum 


* Why do we mention the duodenum 
separately? 

e [] it has a tenuous blood supply and the bile 
and pancreatic juice drain into the 
duodenum. So therefore, with those juices 
that are very digestive, the risk is a 
breakdown of the repair. 

* MANAGEMENT: DRAINS are important in 
the management of these injuries 
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Pancreas 
e/ Blunt crush: neck 


° E location | 


* Options: POS 
Drain only (most) " = o 
v Distal pancreatectomy — 
* Other selective options 


Pancreas 


The pancreas is the other organ which has 


managed very differently. The common 


injuries are at the NEOKofthe pancreas. as 


blunt crush where it is divided when 


compressed against the spine or at any point i 
the pancreas as a result of penetrating traum: 
The top picture shows a pancreas that was 
injured in a shotgun injury. Shotguns cause 
more injuries because they have multiple 


pellets that spread enter all locations. 
Safe Management options: 


1. DRAIN the majority of injuries so that you 


drain the pancreatic juices. 


Alternatively, for an injury such as the 


oolid Organ Trauma 


Liver 
Spleen 
Kidney 
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Liver 


Cracks and bleeds 

Stop the bleeding: | 
Suture - compressive / Pro-coagulants: 
Surgicel® or Spongistan - 
Pack for control ffi | 
Pringle maneuver 


Drain bile leak | 
Leave packs 48 hours 


If not bleeding : SNOI 


Liver 


The liver is filled with blood and bile and 
when it cracks and bleeds, it cracks and 
bleeds a lot. 

Therefore, the treatment is to stop the 
bleeding. 

1. Small injuries can be sutured and such 
as that bullet wound in the lower picture. 
But when you have a large injury such as 
that lacerated left lobe UPPER PIC, it's 
more important to control the bleeding by 
compressing the lobes together, placing 


some form of procoagulant substance into 


the wound such a 2. OSSE 
and then. 


Once again, like the pancreas and duodenum, the 
liver produces digestive enzymes in the form of 
bile, and these can irritate the tissues inside the 


abdomen. 


- One must leave a drain to accommodate a bile 
leak and get control of bile fistula. 

- |f you have to pack the liver, Packs are left in 
on average for 48 hours at which time the 
patient has resuscitated and then taken back 
for removal of the packs [] In the vast majority 
of patients, the bleeding will stop, and you've 
corrected the coagulopathy & these patients do 
well once the packs have been removed. 

- Sometimes they require packing for a second 
or third session. 


- If one finds a liver injury and it's not 


- SNOM of those identified on CT scan is well 
established. 


- hepatic 
artery 


— portal 
vein 


* On these images one sees and an example 


of the (reduce blood 
supply) on the left and 


around the liver on the right 
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~ Spleen 
e /Opsonins: Tuftsin 
* Options: Kids 


Suture 
Surgicel / Omentum 
Partial splenectomy 


*. Splenectomy L *; 

a  /X À A A3 3^ IMMO NMT 
Pneumovac 23 / HiB A 
Non-operative 


Spleen 


- The spleen is a vital organ, especially in the 
younger age group because opsonin's such 
as Tuftsin and properdin and are produced 
there and these are required to mount a 


infective reaction against the gram-negative 


organisms like Haemophilussinfluenza and 


sore throat. (Sad) 


- [n kids particularly, we try to preserve the 


spleen either through suturing or through 
placing surgicel or omentum on a 


laceration as demonstrated in those two 


- In adults, splenectomy is done more 
liberally as they usually have immunized 
themselves against Haemophilus influenza, 
but the advantage exists now that there is an 
immunization that can be given to adults 
called Pneumovac 23 that provides coverage 
to prevent overwhelming personal infection. 

- Like the liver, the majority of spleen injuries 
will heal on their own accord. And so non- 
operative management can be embarked 
upon. 

- As one sees on the CT scan image - Splenic 
laceration, but there is no blush, and that 


passion was managed non-operatively 


Retro-peritoneum: haematc 


Location determines. management: 
Central: Explore 


| Lateral: Leave stable 


Pelvic: Leave / pack Or bind fracture and 
possibly angiogram NON UR 


Penetrating: explore 
central/pelvic 


= 
^ 


Retroperitoneal Hematomas 

- This is a really challenging injury because 
depending on its location, may indicate 
really severe bleeding as the cause. 

- The abdomen is divided up into three 
ZONES: 

* The central zone below the diaphragm up 
until the bifurcation of the aorta is known 
as ZONE 1 and any injury here should be 
explored with the necessary vascular set 
and vascular control. The reason for this 
is the big vessels are sitting here and if 


they're injured, they should be repaired. 


* The lateral zones are the retroperitoneal 
area behind the colons & include the 
kidneys. In blunt trauma, if they are stable 
and not expanding, these hematomas should 
be left alone, whereas in penetrating trauma, 
they explored more liberally. 

* The pelvis is ZONE 3. Any injury in the 
pelvis with a big retroperitoneal hematoma 
from blunt trauma to be left alone. Whereas 
any pelvic hematoma from penetrating 
trauma must be explored because usually 
there is a vessel that can be either ligated or 
repaired. And this is important in the 
distinction between the two types. 


Mechanism dictates management* (Blunt = 


2020/01/27 


(D 
m i 
— ' 
+ 
e, 
O 
E 
LL, 
£e 
= 
(D 
A, 


9 types of pelvic fractures: 


* The type that's called the lateral 
compression fracture, which is a stable 
fracture, usually as a result of lateral 
energy. 

* The anterior-posterior fracture, otherwise 
known as an open book fracture, which you 
see on the right picture, is an unstable 
fracture because as that fracture pattern 
opens the pelvic book, all the venous plexus 
around the sacrum gets torn and there's a 
significant amount of bleeding. 

* The third type is where you have a pelvic 
shear injury, and everything is torn off and 
the pelvis actually lifts up as seen in the x- 
ray picture on the right-hand side. These 
patients are at particular risk of significant 


hlaandinrr and havina laraa retroneritonena] 


PART 2: Trauma in the 
pregnant patient : 
OBJECTIVES: 


* Normal physiology of 
Pregnancy /Pitfalls during 
trauma in pregnancy 
Patterns of injury 

* Blunt trauma 
* Penetrating trauma 


* Management 
guidelines 
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Normal physiology of pregn: 


e/ Airway: oedema and aspiration ri 


* Breathing: Greater RR, V, (Tidal 


and MV, lower FRC, 
Diaphragm high riding | 
Respiratory alkalosis is normal 


Normal physiology of pregnancy: during 
advanced pregnancy (>20th week of gestation), 
the general oedema that the mom suffers from 
causes the airway to be oedematous and quite 
sensitive and therefore the laryngospasm is 
possible AND as a result of the stomach 
emptying being reduced, there is a higher 
aspiration risk. (since uterus is pressing on 


stomach) 


Importantly, the breathing is adjusted. There's a 
greater respiratory rate and larger tidal volume 
that is taken (Vt) and a larger minute volume 
(MV). However, the patients have a lower 
functional residual capacity. The results of which 
is that if you need to intubate a pregnant patient, 
the apnoea time before they desaturate is less. 
And therefore, once again, it is recommended 


that nasal prongs oxygen is used for passive 
oxygenation. 


* The diaphragm is also high riding. 


Circulation: Greater volume - I 
"Lower diastolic and systolic pres 
*Increased cardiac output 

Gravid uterus may reduce venc 


° In terms of the CIRCULATION :there is a 
greater volume of blood because the uterus 
needs to be perfused and as a result the 


haemoglobin is diluted. 


* Overall, the patients are sitting with lower 
diastolic and systolic pressures & 
hypertension can be a consequence of 
pathology such as preeclampsia or 


Eclampsia. 


* Results in an increase in cardiac output. 
Therefore, the maternal blood loss can be 
underestimated. And more importantly, up 
to 3096 blood loss can occur before 
maternal symptoms and signs show, and 
therefore the foetus is at risk much earlier 


than what is clinically identified. 


e Additionally, in advanced pregnancy (>20 


weeks), if the maternal patient lies flat, the 
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Physiology cont. 


* /Gastric emptying slower 

e Renal structures dilated and bladder 

* Uterine circ 400ml/min - 2596 reduct 
maternal symptoms - no autoregulati 
leads to vasoconstriction with placer 
insufficiency 

* Higher DVT risk - pelvic venous.com; 


Physiology continued 


* Gastric emptying is slower and therefore there 
is an increased risk of regurgitation and 
aspiration, especially because the lower 
oesophageal sphincter is also reduced in 
function. 

* The renal structures are dilated, and the 
bladder is high riding and thus at more risk of 


injury from blunt trauma.(more exposed) 


* Uterine circulation is 400 mls/minute (a lot), 
and must be a 25% reduction to occur before 
maternal symptoms are seen. However, the 
uterus does not have autoregulation and 
therefore, vasoconstriction as a result of 
volume loss will lead to placental insufficiency 
and foetal dysoxia. (Vascular autoregulation= 
ability of vascular beds to maintain a relatively 


constant blood flow over large range of 


Normal uterine positio 


* Image of Normal Uterine Positions: The 
relative positions of the uterine fundus at 


various stages in the pregnancy. 


* The important ones from a practical point 
of view in the trauma patient, at 20 weeks, 
the level is behind the umbilicus. This is 
important from the point of view of 
determining viability of the foetus. Because 
the below 20 weeks, the mother is treated 
as if unpregnant, whereas the foetus is 
considered potentially viable over 20 weeks 
and certainly over 26 weeks. And therefore, 


one is then dealing with two patients. («20 
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What goes wrong 
o Delayed extrication and transpo 
e| Not recognizing the pregnancy 


- | Not taking the sans DABEN! 


«8 Not turning the trauma- board le 


All pregnant trauma patients are auto 
codes! 


The pitfalls During Trauma in Pregnancy 


- Pre-hospital: there may be delayed 
extrication and transportation. 

- The pregnancy itself may not be recognized, 
especially if the patient is unconscious. 

- Pre-hospital services, if they're not equipped 
with advanced life support practitioners, 
may take the pregnant patients to the wrong 
facility, such as a district hospital or a clinic. 

O NB: All pregnant trauma patients must be 


considered as P1 or red code patients and 


should be transported to a major trauma 


facility. 

- Additionally, less educated pre-hospital 
practitioners may forget to turn the trauma 
board left lateral and therefore have 


hypotension as a result of uterine 


Pitfalls during Initial 


Assessment 

Alrway: 
= Aspiration risk from full stomach g 
Breathing: ATINS 


Falsely normal blood gasses - acidosis 
underestimated Chest tubes! 


Diaphragmatic splinting 


Pitfalls during Initial assessment 


* Management of airway: keep in mind that 
there's an aspiration risk. Don't be lulled 
into a false sense of security by the falsely 
normal blood gases. Normal blood gas [] 
remember that the patient who is pregnant 


is already acidotic and you need to be 


looking for the source of bleeding and to 


resuscitate her. (Preg patients have a 


Pitfalls 


Circulation: 
IVC compression: Rotate left lateral 15-30 
degrees Embolism: DVT and Amniotic fluid 


Circulation- 

turn the patient 15-30 degrees left lateral 
and displace the uterus off the inferior 
vena cava...If the patient who's pregnant 
deteriorates suddenly, be aware of the 
possibility of embolism either from a DVT 
or a uterine rupture with amniotic fluid 


embolism (rare). 


Pitfalls 


* > 25% blood volume loss (1500ml) 
before compromise mother 

* Blood volume and CO increased (6 !^* 

* Early CVP monitoring 


* Must assess the fetus dd | 


* Avoid vasopressors 


FR 35Hz 
| 8, 


* Asymptomatic shock possible, especially in 
terms of the foetus. Monitoring of the 
patient is essential & this includes early 
ultrasound of the foetus, looking for 


cardiac activity, as well as early 


application of cardiotopography(CTG) to 
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Secondary Survey Pitfall 
*/ Head: 


Sheehan syndrome. Due to enlarged 
pituitary gland 
Risk for pre/eclampsia 
° Abdomen: | 
Gravid-uterus: decreásed sensitivity 
clinical signs of peritoneal irritation | 
\ Abruptio placentae-overlap-symptoms. * 


Secondary Survey Pitfalls - there are a 
number of things that are complicated by the 


pregnancy itself. 


- Head injuries: there is a significant risk 
during pregnancy of infarction of the 
pituitary gland leading to Sheehan 
syndrome. 

- Secondly, because pregnancy can lead to 
preeclampsia and eclampsia, it makes it 
difficult to assess a patient having seizures 
or a patient who's hypotensive as to whether 
this is from the pregnancy or is truly a head 
injury. 

- The abdomen: decreases the sensitivity of 
clinical signs. 

- Ifthe patient has an abrupto placenta, which 
of course places the foetus at risk, has very 


similar symptoms to an acute abdomen 
and makes the management of both of these 


Management pitfalls 


What must we-do to avoid fetal and mor 
importantly maternal loss? 


TREAT THE MOTHER FI 


Steroids 


Betamethasone, 12mg (2ml) IMIX 
doses 
Crosses placenta 
* Fetal lung maturation 
e Risk-benefit balance: if viable fetus - 
improves production of surfactant 


Steroids: It is important to give 


Betamethasone to the mother who is an 


advanced pregnancy where the foetus 


may have to be delivered. 


* This helps with foetal lung maturation. 


In terms of the risk-benefit balance, if 
there's a viable foetus, IT improves the 
production of surfactant and prevents 


neonatal respiratory distress syndrome. 


Kleihauer-Betke Test 


O detect fetal- maternal haemorrhage 


isk with Rh negative mother - next : 
ive: i go BN 
Anti- D Ab: 100ug T IV Or 300ug IMI NN 


Some suggest ae if test negative and m 
Rh(-)! | 


Kleihauer-Betke Test: 


SHOULD be performed on any maternal Rh- 
negative mother, because the risk there is 
that they might have a Rh-positive Baby and 
develop anti-Rh-negative and anti-Rh-positive 
antibodies. if the next foetus turns out to be 
Rh-positive, then they get foetal, maternal 


inflammatory reactions. 


This can be avoided by giving an Anti-D 
antibody - 100 micrograms IV or 300 


micrograms IMI. 


Some authors suggest that even if the 
mother is negative for a foetal maternal 
haemorrhage and the mother's RH negative, 


one should give this Anti-D antibody anyway. 
(nice) 


Radiation 

risk 
Type of D 
examination (1 
Low dose = 
grcup < 
C- spine > 
CART 190 
Extremities 
Higyha CT-Angio (modern 64] 
Dose) 

= AE PEE 


* Radiation Risk: Many people are taught 
that you cannot X-ray or CT scan patients 
when they are pregnant. But remember in 
trauma, you need to know what's going on 
and you need to identify all the injuries. 


(damn ok) 


* It's important to understand that the dose of 
radiation is usually quite low with simple C 
spine and chest x-ray imaging. The high 
dose images are those that are all over the 
pelvis or where you're using a CT scan. 
(High Dose - Pelvis or CT Scan) 


* However, with a modern 64 slice multi- 
detector scan, « 5 thousand millirads of 
energy are utilized. The risk of cancer in the 
foetus is 0.596 and malformation risk is only 
3% at twice that, or 10 thousand millrads. 


50, the risk is very minimally increased over 


Should we image? 


yr Cl of the abdomen and,pelvis, sca: 
asonable when nonradiation-based 
odalities are unavailable, such as in 
ttings. Scan parameters should be: 
)wever, especially during the third 
imester, such as by using a maximur 
)0 mAs. 

Congenital abnormality.« 20 weeks 
Radiation risk >20 weeks 


50, the consensus from the American 
Journal of Radiology is that for CT scan of 
the abdomen and pelvis, scans are 
reasonable, provided you use the Alara 
principle - as low as reasonably acceptable. 
The risks to the foetus are congenital 
abnormality if the foetus « 20 weeks, 
remembering that we said we will treat the 
mother as non-pregnant under 20 weeks 
because the foetus is considered nonviable. 
Over 20 weeks, there is a slight increase in 
the radiation risk with the cancer risks, as 
previously mentioned. 


Preterm Labour 


11-28% incidence 

Stimulus: Extravasation of blood 
myometrium 

Observe: Cervical changes 
Confirm diagnosis and. exclude 
abruptio Dilemma: 

B- stimulants; Cay channel blocke 
NSAID's 


* Preterm Labour: very common, up to 


3096 incidence. 


e It's caused by extravasation of blood into 
the myometrium when the when the 


uterus gets bruised. 


* [mportantly, you need to examine the 
uterus with a speculum and if they are 
cervical changes, it's important to confirm 
the diagnosis, exclude abruptio placentae 
and then use the available drugs to try 
to suppress labour. 

* Various drugs are available, and you will 
be taught about these options by the 


obstetricians. 


Perimortem C-section 


Cardiac arrest 
Viable fetus with aprognosis RES 
successful* Cesarean within 5 mir 
Commence CPR 
Scalpel only 


*Newer evidence - up to 20 minutes 


e Ifthe patient is in cardiac arrest and 
CPR has been started, and it is 
suspected that the foetus is viable 
and there is still some foetal heart 
sounds or heart activity on 


ultrasound visible, 


* Then it is of benefit to try to 
resuscitate the mother and within 
four minutes aim to remove the 
foetus. 

* The idea is to start a Caesarean 
section within five minutes of a 
cardiac arrest and aiming to have 


the baby out within 20 minutes. 


* There is a survival rate of 


Maternal Cardiac Arrest 


First Responder 


* Activate maternal cardiac arrest team 
* Document time of onset of maternal cardiac arrest 


e Place the patient supine 
* Start chest compressions as per BLS algorithm; 
place hands slightly higher on sternum than usual 


Subsequent Hesponders 


Interventions Obstetric Interventions for Pa 
nd ACLS Algorithms an Obviously Gravid Ute 

* Perform manual left uterine displace 
dieses displace uterus to the patient's left t 


aortocaval compression 
« Hemove both internal and external f 
if present 


Obstetric and neonatal team 
immediately prepare for possible 
cesarean section 
e |f no ROSC by 4 minutes of resuscit 
consider performing immediate erne 
cesarean section 

* Aim for delivery within 5 minutes of 

resuscitative efforts. 


ny and CPR quality 
are as appropriate 


Modifications 


jive fluid bolus when required 
erienced provider preferred for 


nesium prearrest, stop magnesium 
je 10 mL in 10% solution, or 

0% solution 

lative interventions (CPR, 


js, and fluids) during and after An obviously grawid uterus is a uterus 


deemed clinically to be sufficiently lar 
aortocaval compression 


Search for and Treat Possible Contributing Factors 
(BEAU-CHOP3) 

»eding/DICc 
1bolism: coronanry/pulmonary/amniotic fluid embolism 
esthetic complications 
serine atony 
reliac disease (MI /ischemina/acrtic dissectionleardioemwyopathly) 
pertension/preeclampsia/eclampsia 
her: differential diagnosis of standard ACLS guidelines 
icenta abruptio/previa 
psis 


4 2010 American Heart Association 


HE SAID HE 
RECOMMENDS WE 
READ THE FLOW 
CHART 


Blunt Abdominal Traur 
MVA 60% of injuries 


Physical abuse: increasing risk 


Fall 
Fetal loss: un 
US: 3900 peri-partum deaths/year mi 
injuries 

Non catastrophic injury: 0.5-2% feta 


Blunt Abdominal Trauma 


Vast majority of pregnant injuries are as a 
result of blunt trauma. 

> 60% of these as a result of motor vehicle 
collisions, physical abuse, or falls. 

The reasons the falls are quite high is 
simply because the centre of gravity is 
displaced by the gravid uterus. 

The importance of this is that even minor 
trauma can lead to peripartum deaths and 
foetal loss. 

A chance of 2% for losing the foetus occurs 
with non-catastrophic injury. 

Most of these are minor MVC and the 
problem is the mother has not correctly 


worn the seatbelts 
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safety belt 


* 3 point system 
* Decrease force on abdomen 
* Fetal mortality: 
ejected: 47% 
car : 1196 


e Animal studies: 
* Lap belt: 50% 
e 3 point : 12% 


Safety Belt 


Wear the three-point harness: it reduces 
foetal mortality in both animal studies and 
in human studies by fivefold. 

The reason for this is if the mother is 
ejected from the car, she has a five times 
higher mortality for the foetus. Not to 
mention a three times higher mortality for 
herself. 

In animal studies, the three-point harness 
has been shown to be almost- times more 
effective than just wearing the lap belt. 
Most women did not wear the three-point 
harnessed correctly. They will take the 
chest strap and slip it behind themselves. 
Please encourage your friends and your 
family to use the three-point harnessed 


effectively. This is an important aspect of 


Abruptio placentae 


VA IUPX10 at impact (labour) 
cidence: 5-35% (determined by seis 
sk 

terine tenderness 
ontractions> 8/hour- 
leeding 


agnosis: Clinical suspicion. & CT IS 
ite decelerations 


Abruptio Placentae- threatened 
complication, where you have usually a 
motor vehicle crash and uterine pressure 


which has increased by tenfold at impact. 


It has a reasonably high incidence of up to 
35%. Obviously, as low as 5% that means 
that even minor trauma can induce an 


Abruptio Placentae. 


What happens with Abruptio Placentae is 
the placenta tears loose from the uterine 
wall. And then there is a haemorrhage and 
obviously there's no profusion of the uterus 
and the placenta leading to foetal hypoxia. 
This is revealed on a CTG as illustrated by 
those arrows in the form of late 
deceleration and combined with uterine 
contractions that occur 


Importantly, if this happens and then the 


1 1 Tu l 


Uterine Rupture: Far more uncommon 


Usually associated with pelvic fracture, 
but more importantly, this has a high 
maternal as well as a very high foetal 
mortality. 

One can repair the uterus if it's a small 
perforation such as a gunshot wound. (2- 
layer repair), but for the vast majority of 


them, you will have a foetal mortality 


Penetrating Trauma 


Perinatal mortality: 41-71% 
-direct 
-indirect 
Maternal 
ortality: 0-996 
Visceral injury: below fundus 


1st trimester =non pregnant 


tient 


Penetrating trauma: does occur in pregnancy, 
must commonly as a result of intimate partner 
violence. It carries a high perinatal mortality, 
but a lower maternal mortality 


- Obviously, if the patient is injured by an 
anterior stab wound in advanced pregnancy, 
the visceral organs, the small bowel, large 
bowl, the liver, etc, are somewhat protected 
by the gravid uterus and the uterus itself 
may be injured. In the case of the first 
trimester, you treat the patient once again 
as non-pregnant 


8 Summary: evaluation of injured 


abdomen, management principles of 
injuries to solid and hollow organs and 
retroperitoneal structures, trauma in 
pregnancy 
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